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terminal posts 1311 

testing for vehicular application 926— 
7 

tetrabasic lead sulphate paste 1096 
textile container 1188 

traction 926-7, 996-8, 
1177, 1181, 1303-4, 1307 
transparent case and top 1187 
tri-polar 1178 

tubular 996, 1000, 1188 


1103, 
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voltage/current characteristics 927 
water activated 1405 
XEP car 1181 


Bearings 

alloys 1114, 1126, 1189, 1315-6, 
1411, 1435 

-aluminium alloys 1189 

-copper alloys 1114, 1126, 1411, 
1435 

composite structure 1316 
homogeneous copper-lead mixture 
1126 

incorporating carbon fibres 1316 
lead segregation in alloys 1114 


Building 

piping 1317 

Portland cement setting 1105 
roofing 1115 

sound insulation 1002-4, 1412 
specifications 1115, 1317 


Cables 

current ratings 1008 

lead sheathing 1006, 1008, 1009, 
1413 

specifications 1007-9 


Casting 

grain coarsening 1044 
joining by lead casting 1318 
-tin alloys 1010 


Cathodic protection 

effluent plant 1214 

electrode kinetics 1333 

lead and lead alloy anodes 1213-4, 
1423 

marine applications 1213, 1423 
offshore structures 1423 


Ceramics 

cement binders 1012 

crystalline opacifiers 1319 

electric melting of crystal glass 1320 
etching of glass 1190 

ferrites 1394, 1516 

ferroelectric 935, 967, 1084, 1264, 
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1266, 1389 

ferromagnetism 966, 1392 

glass 933-4, 1116, 1190-1, 1319, 
1320, 1322, 1415-16 

glass sealants 1194-5 

glazes 1191 

lead acetate 933 

lead borosilicate 1319 

lead fluoride 1194 

lead/germanium glasses 1322 

lead lanthanum §zirconate/titanate 
1414 

lead phosphate 1416 

lead silicate 1116 

lead silicate frits 1191 

lead titanate 967 

lead titanate/zirconate 935, 1084, 
1087-8, 1146, 1192-3, 1264, 
1266, 1387, 1516 

lead zirconate 1389 

optical glass 1324, 1416 

perovskites 938, 1011, 1351, 1392 
phase diagrams 1192 

phase investigations 1321 
piezoelectric 1146, 1387, 1516 

red lead 1323 

viscosity 1322 


Corrosion see a/so Lead corrosion 
corrosion of steel 1363 

erosion of metals by lead-bismuth 
melts 1332 

general reference 1027 


Electronic applications 
acousto-optical devices 1265, 1513 
anti reflection coatings 1512 
capacitors 1389 

cryogenic flip-flop circuit 1089 
electro-optic devices 1387, 1414 
gramophone pick-ups 1516 
hydrophones 1146 

infra-red detectors 1512 

lasers 1509 

Leddicon camera tube 1258 
magnetic devices 1516 
microphones 1516 

orthicon tubes 1391 
photoconductors 1393 


photoresistive camera tube 1257 
photovoltaic detectors 1510 
regeneration of target layer in 
camera tube 1269 

strain gauges 1516 

TV camera tubes 1391 

thermistors 963 

thermoelectric generators 1083, 
1102 

sonar projectors 1146 

transducers 1088, 1146 

vidicon tubes 1391 


Lead 

acoustic cladding of machinery 1360 
bath heating 1196 

bimetallic waterproof sheet 1131 
bulk and surface nucleation field 
1511 

coherent scattering of slow neutrons 


1362 
corrosion of steel 1363 


creep 1041, 1352 

deformation 943, 1428 

dendritic growth from gels 1348 
diffusion mechanism 1342, 1427 
diffusion of oxygen 1341 

diffusion of silver 1353 

dispersion strengthening 1032, 
1226, 1239, 1436 

dynamic recrystallization 1225 

East versus West comparison of 
production 1129 

economics of consumption 1485-6, 
1505 

economic surveys 951, 1050, 1056, 
1129, 1233-4, 1437-8, 1449, 
1485-6 

effluent treatment 1439, 1440 
electrochemistry 1227, 1341 
extrusion 1047, 1361 

Fermi surface 1040 

films 943, 1089, 1260, 1343, 
1507-8 

Free World consumption 950, 1233 
Free World production 1449 

general applications 949, 950, 
1051-2, 1235, 1239, 1437, 1485 
general review 1437-8, 1485 
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Lead (cont.) 

grain boundaries 1041, 1223 

grain boundary sliding 1041 

heat transfer medium 1230, 1236 
high purity 947, 1267, 1345 

in car industry 1239 

in sewage 1440 

in petrol 952, 1024-5, 1053-4 

in steel 1338 

ILZRO research 1051-2, 1235, 
1437 

isotopes 1055 

Japanese consumption 1056 
Jetcord 1361 

lead-containing platinizing 1237-8 
lead/copper bimetallic sheet 1131 
liquid 947, 1038, 1230, 1236, 
1341-2, 1362 

lubricant additives 941 

molten-bed reactor 1230 
morphology 1348 

nuclear reactor coolers 1363 
optimum rolling conditions 1124 
patenting 1196 

permeation of electrolytic hydrogen 
1046 

petrol surveys 952, 1054, 1231-2 
petrol without lead 1200 

polished surfaces 1043 

powder 1079, 1143, 1366, 1421 
preannealing prior to grain growth 
1223 

quenched-in defects 947 

reduction in molten lithium chloride- 
potassium chloride 

removal from exhausts by molten 
salts 1127 

rolling 1124, 1349, 1428 

self diffusion 1427 

sheet for tank lining 1197 

solute hardening 1345 

specifications 1434 

stress/strain curves 1225 
superconducting 969, 1224, 1260, 
1267, 1507 

surface treatment 1043, 1133, 1417 
thermodynamics 1359 

U.S. consumption 951, 1234 

U.S. market structure 950 
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U.S. production 951, 1234 
wear rate 1222 
world consumption 1485-6 


Lead alloy plating see a/so Lead 
plating 

-antimony 1246 

bath additives 1445 

bright 1064 

general survey 1244, 1245-6 
Labolac process 1064 

peptone additives 1445 

printed circuit boards 1447-8 
solder preplating 1065, 1447-8 
specifications 1434 

-tin 1064-5, 1067, 1445 


Lead alloys 

-aluminium 1125, 1189 

antifriction alloys 1239 

-antimony 1029, 1037, 1306, 
1339, 1426 

-antimony-arsenic-tin 1424 
-antimony-cadmium 1350, 1432 
-antimony-tin 1037, 1315 
-bismuth 1029, 1045, 1221, 1358 
-bismuth-mercury 944 

-cadmium 1042, 1339, 1340, 
1354, 1426, 1430 
-cadmium-tellurium 1514-5 
cellular-structure 1431 

-copper 1114, 1126, 1435 
-copper-tin 1215 

corrosion resistant 1028, 1335-7 
current collecting slider shoes 1130 
dendrite-eutectic transition 1036 
diffusion of silver 1353 

self and mutual diffusion 1430 
extrusion 1034—5, 1047, 1361 
friction coefficient 1125 

fusible 1347 

-gold 1429 

-gold-zinc 1429 

grain boundaries 1220, 1223, 1354 
grain boundary fusion 1220 

Hall mobility 1514—5 
heterogeneous deformation 942 
homogeneous 1435 

-indium 968, 1045, 1259, 1262, 
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1357 

lattice parameters 942 

liquid 948, 1042, 1123, 1228, 
1339, 1429, 1430 

-lithium 924, 991-2 

-magnesium 1123, 1228 
-mercury-thallium 1216 

morphology 1426 

phase diagrams 1039, 1045, 1048, 
1218-9, 1221, 1432 

plastic deformation 942 
preannealing prior to grain growth 
1223 

precipitation strengthening 1350 
-selenium-tin 1219 

silicate slags 1229 

-silver 1426, 1429 

-silver-zinc 1429 

-sodium 1015 

specifications 1434 

structure 1424, 1431 
superconducting 1045, 1082, 1259, 
1262 
superplasticity 
1340, 1356 
surface tension 1042 

surface treatment 1133 
-tellurium-thallium 1217 

-thallium 942, 971, 1028, 1082, 
1218, 1335-7 : 
thermodynamics 1358, 1427, 
1429, 1432 

thermoelectric properties 948 

tin 948, 1029, 1034-6, 1048, 
1121, 1223, 1355-6, 1431, 1445 
viscosity 1037 

Wood's alloy 1347 


1033-5, 1121, 


Lead analysis see a/so Analysis 
alloy analysis 918, 972, 978, 980, 
983, 1168, 1280 

antimony in bullets 1271 

antimony in lead 973, 1164 

chelate determination 1093 

bismuth in bullets 1271 

bismuth in lead 974, 1164, 1297 
chelates 1278 

copper in bullets 1271 

copper in lead 973-4, 1164, 1289, 





1297 

copper in lead-antimony alloys 980 
general review 1281 

geochemical prospecting analysis 
1147 

high purity lead 973-4, 1164 

in air 977, 1091-2, 1162-3 

in air-borne particulates 1272 

in aluminium alloys 983 

in automobile exhaust 1291 

in benzene 986 

in biological tissues 1290 

in blood 912, 917, 987-8, 1154-5 
in bone 1290 

in ceramics 1292 

in cobalt 1157 

in copper 982, 1167, 1279, 1289 
in copper alloys 1167 

in earthenware 1149 

in effluent 1156 

in food additives 1282 

in glazes 1292 

in glass for electronics 975 

in high alloy steels 984 

in hydrocarbon fuels 986 

in kerosene 986 

in lead styphnate 979 

in lead sulphide 1396 

in nickel alloys 972 

in ores 1090, 1275, 1288, 1298 
in paints 911, 1148 

in petrol 916, 1159, 1399 

in plating baths 985, 1156 

in plating materials 990 

in presence of other metals 1295 
in presence of tin 1295 

in silver halides 976 

in smelter-feed materials 1395 

in soil 1147 

in steel 984 

in urine 912, 1094, 1153 

in water 981, 1273-4, 1283 

in zinc die casting alloys 978 

iron in lead 973-4 
lead-fluoride-chloride system 1150 
nickel in lead 1159 

separation from other elements 918, 
981-3, 1161, 1165, 1284, 1289, 
1295, 1397-8 
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Lead analysis (cont.) 

silver in bullets 1271 

silver in lead 989 

specifications 1167-8, 1299 
tetraethyllead in air 1162 
tetramethyllead 1162 

tin in lead 974 

traces 972-4, 976-7, 981-2, 984— 
8, 1147, 1149, 1153-5, 1157, 
1160-3, 1270-7, 1290-2, 1399 


Lead coatings 

general survey 1117, 1245 
hot dipping 1326—7 

on mild steel 940, 1063 

on steel 936, 940, 1013, 1433 
rust inhibition 1014 
specifications 1013 

terne plate 940, 1325-7 


Lead compounds 

acetate 933, 1022, 1425 

antiknock 1024-5, 1053, 1127-8, 
1209, 1212 

apatites 1021, 1202 

buffering agent 1425 

chloride 1199 

chromate 1204 

combustion of nitric esters 1198 
fluoropatite 1202 

fluoride 1194, 1512 

fungicides 1120 
hexachloroplumbates 937 
hexaphenyldilead 1016 

in cement 1005 

lead alkylation 1015 
ligand-exchange kinetics 1419 
mercaptides 1120 

methyltriethyllead 1024 
molluscicides 1001 

molybdate 1513 

nucleation of lead vapour 1128 
organic complexes 1208 
organometallics 959, 1001, 1015— 
9, 1023-5, 1057, 1078, 1119, 
1209, 1212, 1242, 1328-9, 1418, 
1420 

oxalate 1020 

rare earth compounds 1122 
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rot resistant additives for cotton 
1329 

tetraacetate 1022, 1203 
tetraalkyllead 1025 

tetraethyllead 1053 

tetramethyllead 1119, 1128 
trialkylplumbides 1025 
triorganometallics 1420 


Lead corrosion see a/so Corrosion 
anodic passivation in perchloric acid 
1182 

anodic passivation in sulphuric acid 
1175 

effect of water 
phosphates 1030 

in chromic acid 1336—7 
influence of silver additions 1031 
influence of thallium additions 1031, 
1335-6 

in pipe water distribution systems 
1030, 1334 

in sulphuric acid 1026, 1029, 1031, 
1175, 1335 

oxygen diffusion 1337 

Stainless steel oxidation in liquid 
lead 1049 

thermodynamics 1123, 1218 


containing 


Lead oxide 

dioxide 939, 946, 1201, 1205, 
1210, 1305, 1400, 1425 
dioxide-graphite electrode 1201 

for removal of acid radicals from 
aqueous media 1132 

in glass 934, 1195, 1319, 1320, 
1322, 1324 

internal stress 1205 

monoxide 934, 1210, 1257, 1269, 
1330 

monoxide/tin monoxide 964 

phase equilibrium 1346 
photoconductivity 964, 1261 
polymorphic transformation 1330 
powder production 1210 

production 1068 

semiconductivity 970 

thermal expansion 1085, 1207 
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Lead plating see a/so Lead alloy 
plating 

bath additives 1446 

bath analysis 985, 1156 

bath formulation 1446 

effluent treatment 1372, 1439, 
1440 

general survey 1197, 1245-6 


Lead production 

Amax-Homestake Lead Tollers 1494 
American Smelting and Refining Co. 
1495 

Ammi's mines 1480 

Asarco continuous topper 1498 
automation 1476 

battery scrap reclamation 994, 
1107, 1247, 1502-3 

Bleiberger Bergwerks Union A.G. 
1502 

Boliden Co. 1477 

Britannia Lead Co. Ltd. 1138 

Broken Hill control system 1139 
Broken Hill mining 1463, 1466, 
1496 

Brunswick No. 12 concentrator 1471 
Buick concentrator 1469 

Buick smelter 1494 

Bunker Hill mine 1459, 1465 

Bunyar ore 1253 

Burgin mine 1481 

Cerro de Posco Corp. 1071, 1468, 
1500 

Chimkent plant 1070, 1075 

chloride volatillization 1374 

chlorine as refining agent 1251, 
1374 

Cobar concentrator 1475 

Cominco metals 1254, 1487 
Cominco’s Sullivan mine 1460, 
1483 

Czech lead oxide production 1068 
Dwight-Lloyd sintering 1492 
Eagle-Picher’s Shullsberg 
Concentrator 1484 

Eastern U.S. ore deposits 1450 
economics of mining operations 
1449, 1451-2, 1454-8, 1463 
Ecstall concentrator 1474 





electrolytic 1144, 1488, 1500 
Espanola del Zinc, S.A. 1488 
extraction metallurgy 1373—4, 1504 
filter cakes 1074 

Fletcher Mill 1476 

flotation 1072, 1141, 1248, 1252- 
3, 1378-9, 1381, 1464-9, 1471-4, 
1476-7, 1479, 1480-2 

flotation tailing settling ponds 1381 
fluosilicate electrolysis cells 1500 
furnace development 1076 

galena flotation 1072 

Glover smelter and refinery 1495 
gravity preconcentrating 1484 

Harris process 1376, 1497, 1499 
Heath steel mine 1451 

Herculaneum smelter 1493 

Hilton mine 1454 

hydraulic filling 1464 
hydrometallurgical procedure 1250 
hydrosulphatization of lead filter 
cakes 1074 

Idarado Mining Co. 1472 

Imperial Smelting Corp. No. 4 
smelter 1491 

Imperial Smelting Process 1073, 
1140, 1491-2 

Kidd Creek mine 1461, 1474 

Kiln Products Ltd. 1501 

Kroll Betterton debismuthizing 1497 
Kuroko deposits—Japan 1455 
Laisvall mine 1464 

La Oroya 1071, 1500 

leaching 1250, 1377, 1488 

Lurgi updraught machine 1498 
Magmont mine 1458 

materials handling—Avonmouth 1140 
Meggen mine 1378 

milling practice 1465, 1470, 1472, 
1479 

mine ventilation 1464 

mining areas in U.K. 1137 

Missouri lead belt mining 1077, 
1457-8, 1476, 1495 
Mitsubishi-Cominco smelter 1498 
Moroccan Mines 1456 

Mount Isa mines 1454, 1467 
Newnham hearths 1492 

Nisso Smelting Co. Ltd. 1490 
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Lead production (cont.) 
Norddeutsche Affinerie (N.A.) 1376, 
1499 

North American smelting plants 961 
N.V. Metallurgie Hoboken S.A. 1497 
ore analysis 1090, 1275, 1288, 
1298 

ore beneficiation 1142, 1379, 1466, 
1468, 1473, 1477, 1480, 1482-3 
ore deposit location 1449, 1450-9, 
1461-4, 1473 

ore output in sub-level mining 1382 
Ozark Lead Co. 1470 

Paragsha concentrator 1468 

Parkes desilverizing 1497, 1499 
Penarroya Co. 1482-3 

pillar systems 1383, 1459, 1464, 
1476 

Pine Point mine 1462 

Polish mining systems 1382-3 
Polish practice 1379 

powder electrodeposition 1143 
Prieta mine 1452 

Preussag A.G. Metall 1489 

Process Control system 1474 
pumping liquid lead 1073 
pyrometallurgical procedure 1373 
recovery from leaching residues 
1488, 1490 

refining of lead bullion 1376 

St. Joe Minerals Corp. 1493 

San Carlos lead deposit 1453 
Santander mine 1478 

Shaft furnace smelting 960-1, 1380 
Shullsberg concentrator 1484 
Single-stage autogenous grinding 
1475 

sink float process 1483 

slag fuming 1069, 1487, 1489, 
1496 

Stolberger Zink A.G. 1503 

stoping method 1459 

Sullivan mine 1460, 1483 

Tadanac metals 1254 

tailing disposal 1470 

Tsumeb concentrator 1473 

Tynagh mine 1479 

up-draught sintering 1070, 1075 
Waelz process 1490, 1501 
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Zambia Broken Hill Development 
Co. 1492 
zone refining 1249 


Lead selenide 

-lead telluride 1039 

phase diagrams 1039 
photoconductivity 1393 
semiconductivity 970, 1514 


Lead single and bicrystals 
dislocation mobility 1357 

Hall coefficient 1040 

stress relaxation 945 
superconducting-normal __ transition 
945, 965 


Lead sulphate 

crystallization kinetics 1118 
deposition on lead antimony anodes 
1180 

dissolution in aqueous solution 1118 
tetrabasic lead sulphate in batteries 
1096 


Lead sulphide 

analysis 1396 

electromotive force 1206 
photoconductivity 1086, 1393 
roasting reactions 1375 
semiconductivity 970, 1086 


Lead telluride 

-germanium telluride 1268 

-lead selenide 1039 

phase diagrams 1039 
photoconductivity 1393 
photovoltaic effect 1510 
semiconductivity 970, 1083, 1102, 
1263, 1514 


Paints and pigments 

adhesion 1364 

alkyd resin media 954, 1366, 1442 
analysis 911, 1148 

anticorrosive 1027, 1059, 1060-1, 
1242, 1364, 1366-8, 1441 
antifouling 959, 1057, 1060, 1242 
artificial weathering 1370 
























basic lead carbonate 955—7 

basic lead silicochromate 1368 

basic lead sulphate 955, 957, 1368 
buoys 1134 

calcium orthoplumbate 1365 
calcium plumbate 954, 1364 
chrome yellow/silico pigment 1135 
effect of surface on paint thickness 
958 

epoxy resin media 1134, 1442 
exposure testing 954, 959, 1058, 
1134, 1422, 1441 

galvanized steel 954, 1243, 1364 
general survey 1197 

hard drying time 1369 

lead carbonate iridescent pigment 
1136 

lead chromate 1063, 1135, 1368, 
1443 

leaded zinc oxide 955, 957 
lead phosphate/silicate 1242 
lead phosphosilicate 1062 
lead silicochromate 1059, 
1135 

linseed oil media 1366 
Mandapam Camp exposure tests 
1058 

marine applications 
1134, 1242 

metallic lead 1243 
organoleads 959, 1057, 1060, 1242 
Panama canal exposure tests 1134 
permeability coefficient 1442 
pigment/binder interaction 1442 
railway structures 1367 

red lead 911, 1134, 1365, 1367-8, 
1422, 1441-2, 1444 

reflectivity and hiding power 955—7 
resistance to artificial weathering 
1370 

rusty steel 1441 

sampling procedure 1371 
specifications 1368-9, 1370-1 
specific gravity 1444 

steel 936, 940, 1063, 1243, 1366- 
7, 1422, 1441 

substrate preparation 958, 1422 
vinyl acetate copolymer emulsion 
media 1061 


1063, 


959, 1060, 


white lead 954-7 


Radiation shielding 

coherent scattering of slow neutrons 
1362 

composite shields 1240 

flexible shields 1240—1 

general survey 953 

nuclear reactor coolants 1363 
protective garments 1240 


Rubber and plastics 

calcium orthoplumbate 1506 
lead-filled polyurethane foam 1079 
metallopolymers 1384, 1506 
organolead crosslinking agents 1078 
organometallics in pvc 1418 
stabilizers for pvc 1255 


Semiconductivity 
encapsulation glass 1195 
lead oxide 970 

lead sulphide 970, 1086 
lead selenide 970, 1514 
lead telluride 970, 1083, 
1263, 1514 


1102, 


Soldering and welding 
copper wire 1081 
electronic components 
1447-8 

fluxes 1145 

lead and lead alloy solders 1080, 
1145, 1256, 1385-6, 1447-8 

soft solder 1080, 1385 

solder plating 1065, 1447-8 

wetting 1256 


1385-6, 


Superconductivity 

alloys 1045, 1082, 1259, 1262 
current-pulse effect in films 1260 
electron shadow pattern study 1224 
flux pinning 971 

high purity lead 1267 

quench condensed 1388 

thermal conductivity 1259 
ultrasonic attenuation 969 
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Standards 

American 

Federal Spec. W-B-00133B, 1970 
1308 

Federal Spec. W-B-00134B, 1970 
1309 


British 

B.S. 558: 1970 990 

B.S. 564: 1970 990 

B.S. 602: 1970, 25th March 1971 
1317 

B.S. 643: 1960, 11th Aug 1970 
1007 

B.S. 1085: 1970, 25th March 1971 
1317 

B.S. 2550: 1971 1307 

B.S. 3900: Part C3: 1971 1369 
B.S. 3900: Part F3:1971 1370 


B.S. 4726: 1971 1371 
CP 143: Part 11: 1970 1115 


E.R.A. 
E.R.A. 69-30 1969 1008 


E.S.I. 
E.S.|. 09-1, Issue 1,1970 1009 


French 
NF AO6-708, 1969 1167 
C58-710,1970 1404 


International 
ISO Recommendation R1463, 1970 
1013 


Polish 
PN-69/H-04876, 1970 1168 





